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CSF）快速血浆反应素环状卡片试验（rapid plasma reagin test，RPR）常作为神
经梅毒的确诊指标，但脑脊液 RPR 的灵敏度低，易造成漏诊；即使结合脑脊液
的其他参数（蛋白和白细胞等），也可能造成神经梅毒的漏诊。巨噬细胞移动抑




2014年 7月至 2015年 6月在厦门大学附属中山医院，共有 86例梅毒患者
纳入研究，其中 43例为神经梅毒患者（包括 17例确诊病例和 26例可疑病例），
43例为非神经梅毒患者，并设 63例健康体检人员作为对照。通过采用酶联免疫
吸附试验（enzyme-linked immunosorbent assay，ELISA）检测入组患者的血清





高于非神经梅毒组 35.64ng/mL（四分位数间距：22.18-59.75）和体检组 11.20 
ng/mL（四分位数间距：7.89-23.69）。神经梅毒组脑脊液 MIF 浓度 8.77 ng/mL
（四分位数间距：4.76-19.13）也高于非神经梅毒组 4.08ng/mL（四分位数间距：
2.21-9.68）。脑脊液参数诊断神经梅毒的灵敏度从高到低依次为脑脊液MIF升高、























































The diagnosis of neurosyphilis relies on results of laboratory tests, cerebrospinal 
fluid(CSF)rapid plasma reagin test (RPR) is usually used as a confirmed diagnosis 
index of neurosyphilis, but the sensitivity of cerebrospinal fluid RPR is low and it’s 
easy to cause missed diagnosis.It can also cause missed diagnosis 
of neurosyphiliseven when combination with other parameters of cerebrospinal fluid 
(protein and white blood cells, etcetera). Macrophage migration inhibitory factor 
(MIF) is a inflammation factor and has been widely used in the diagnosis of nervous 
systemdiseases.This study will explore the role of MIF  in the diagnosis of 
neurosyphilis, thus improving the ability of laboratory tests for the diagnosis of 
neurosyphilis. 
Methods:  
From July 2014 to June 2015, a total of 86 patients with syphilis were enrolled in 
the study by Zhongshan Hospital, Medical College of Xiamen University, of which 43 
cases were neurosyphilis patients (including 17 cases of confirmed cases and 26 cases 
of suspected cases) and 43 cases were non-neurosyphilis patients. At the same time, 
63 cases of healthy physical examination personnel were chosen as the control 
group. Enzyme-linked immunosorbent assay (ELISA) was performed to detect the 
concentration of serum and CSF MIF  in patients enrolled. By comparing the 
differences of serum and CSF MIF parameters between neurosyphilis group and 
non-neurosyphilis group, their diagnostic performance in neurosyphilis was assessed 
and compared with the existing laboratory indexes (CSF protein and white blood 
cells).Using series and parallel experiments, many laboratory indexes were evaluated 
for the diagnostic efficiency of neurosyphilis. 
Results: 
The serum MIF concentration of neurosyphilis group was 52.58 ng/mL 
















group and control group, the serum MIF concentrations of which were 
35.64ng/mL(interquartile range:28.31-95.94) and 11.20 ng/mL(interquartile range: 
7.89-23.69) respectively.The CSF MIF concentration of neurosyphilis group was 8.77 
ng/mL(interquartile range:4.76-19.13) and significantly higher than non-neurosyphilis 
group4.08ng/mL（interquartile range: 2.21-9.68）. The diagnostic sensitivities of CSF 
parameters  for neurosyphilis from high to low were CSF MIF, white blood cells (>10
×106/L), albumin (> 500 mg/L) and positive RPR  in turn, with the sensitivity 
74.42%, 67.44%, 48.84% and 67.44% respectively. No matter in conformed 
neurosyphilis patients or in patients with suspected neurosyphilis, 
The diagnostic sensitivity of CSF MIF was higher than CSF white blood cells and 
CSF albumin. In parallel experiments, when CSF MIF was combined with the original 
CSF protein and CSF white blood cells,diagnostic sensitivity elevated from 83.72% to 
97.67% and negative predictive value also correspondingly increased from 82.05% to 
95.24%, effectively preventing the missed diagnosis of neurosyphilis. In series 
experiments, when CSF MIF was combined with the original CSF protein and CSF 
white blood cells,specificity elevated from 93.02% to 100% and negative predictive 
value also correspondingly increased from 82.35% to 100%. This can effectively 
prevent the misdiagnosis of neurosyphilis. 
Conclusion: 
Our study found that CSF MIF can be used as a new diagnostic indicator of 
neurosyphilis. Its sensitivity is higher than the commonly used laboratory indicators  
such as CSF RPR, CSF white blood cells and CSF albumin at present.Parallel 
experiment of CSF MIF、CSF white blood cells and CSF albumincan further improve 
the sensitivity and prevent missed diagnosis;On the contrary, series experiment of the 
three indexes can improve specificity and effectively prevent misdiagnosis. Therefore, 
we suppose that the CSF MIF is a promosing biomaker in the diagnosis for 
neurosyphilis. According to clinical requirements, CSF MIF can combine with the 
parallel or serial experiments to further improve the sensitivity and specificity. 

















简写 全称 中文名 
Tp Treponema pallidum 梅毒螺旋体 
FBS fetal bovine serum 胎牛血清 
CSF cerebrospinal fluid 脑脊液 
MIF macrophage migration inhibitory factor 巨噬细胞移动抑制因子 
GC glucocorticoid 糖皮质激素 
CDC Centers for Disease Control and Prevention 疾病预防控制中心 
STD sexually transmitted disease 性传播疾病 
SNP single nucleotide polymorphism 单核苷酸多态性 
LPS lipopolysaccharide 胎牛血清 
PCR polymerase chain reaction 聚合酶链式反应 
IFN-γ Interferon-γ γ干扰素 
PBMC peripheral blood mononuclear cell 外周血单个核细胞 
HIV human immunodeficiency virus 人类免疫缺陷病毒 
Th T helper cells 辅助性 T细胞 
IL interleukin 白细胞介素 
CD cluster of differentiation 白细胞分化抗原 
TNF-α tumor necrosis factor-α 肿瘤坏死因子 α 
TPPA Treponema pallidum particle assay 
梅毒螺旋体明胶颗粒凝集试
验 
CLIA chemiluminescence Immunoassay 化学发光免疫技术 
TRUST toluidine red uheated serum test 甲苯胺红不加热血清试验 
RNA ribonucleic acid 核糖核酸 
ELISA enzyme-linked immunosorbent assay 酶联免疫吸附实验 
WB western blot 免疫印迹实验 





















VDRL venereal disease research labor-atory test 性病研究实验室实验 
PRR pattern recognition receptor 模式识别受体 
SIRS systemic inflammatory response syndrome 全身炎症反应综合症 
RA rheumatic arthritis 风湿性关节炎 
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